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Abstract: Competition between one, two, three and four T. cordubensis females 
is evaluated in me present paper, regarding parasitism and emergence rate at 
20°C, using Ephestia kuehniella Zeller (Lep., Pyralidae) eggs as host. As the num-
ber of females increased, a decrease in the female average parasitism was demons-
trated by a negative linear regression. However, the parasitism difference was only 
found to be significam (p<O.05) between me population with only one female per 
egg card (±200 host eggs) and the populations with three and four females per egg 
cardo On the contrary, emergence rate was not affected by the number of females 
per egg cardo No cases of superparasitism occurred. 
INTRODUCTION 
ln June 1989, Trichog;ramma cordubensis Vargas & Cabello (Hymenoptera, 
Trichogrammatidae) was captured in the island of São Miguel - Açores 
(PINTUREAU et al 1990). Since then, this species is under study at our laboratory 
with the goal of its future utilization for biological control of agricultural pests 
existing in the Azores islands. ln mass rearing and inundative releases, which in-
volve a large number of parasitoids, the re1ations between individuals are very 
important with consequences on the species biology; such effects depend on the 
number of suitable hosts for oviposition, influencing the fecundity and longe-
vity of the parasitoids populations (BABAULT & PINTUREAU, 1984). 
When the number of available hosts is not enough for the parasitoids, intra 
or interspecific competition occurs giving rise to superparasitism situations. 
According to WA]NBERG et aL (1989) and NENON (1993) there is superparasi-
tism when supranumeray eggs are allocated in a host by one female (self-super-
parasitism) or by several of the sarne species (conspecific superparasitism). One 
way or the other, when superparasitism occurs the offspring development is af-
fected with the production of a weaker progeny. However, superparasitism is 
eventual1y avoided through the recognition and rejection of previously parasiti-
zed host eggs (VAN ALPHEN & VAN DI]KEN, 1987; TAVARES & VOEGELÉ, 1990). 
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ln the present work, the effects of within strain competition on the parasitic ca-
padty and emergence rates of T. cordubensis are described. 
MATERIAL AND METHODS 
The strain of T. cordubensis was captured in November 1992 at Ribeira do 
Guilherme - São Miguel and its rearing in laboratory was made on eggs of the 
host Ephestia kuehniella Zeller (Lepidoptera, Pyralidae) according to the met-
hods ofTAVARES & VIEIRA (1992). Within strain competition effects on the pa-
rasitic capacity, superparasitism and adult emergence were analyzed at different 
parasitoid densities. 
Groups with one (A), two (B), three (C) and four (D) females with less than 
24 hours old were isolated in glass tubes (7x1 cm) containing a card with 
200±10.7 E. kuheniella eggs and a drop ofhoney as food. The host eggs were less 
than 24 hours old and had been previously ultra-violet irradiated for 20 
minures. Each case was replicated thirty times. As T. cordubensis females lay most 
of the eggs on the first day after emergence (PINTO & TAVARES, 1991), 
parasitism was only allowed during the first 24 hours after parasitoid's 
emergence. The experiment ran in temperature cabinets at 20±0.5°C, with R.H. 
75±5% and a photoperiod of L:D 16:8. At the end of this period the females 
were eliminated from each glass tube. The cards with parasitized eggs were 
maintained under the sarne conditions for development. The number of 
parasitized eggs (hatched or not hatched) was counted, as well as the number of 
offspring. The parasitized eggs were detected by the clark colour of the chorion 
(V OEGELÉ et a/, 1974). 
An analysis of variance (ANOVA) was conducted on alI parasitism and 
emergence data. When statistical differences existed between data sets, a Sheffé 
test was made to separate the differing means. Females that did not parasitize 
during the period of 24 hours were eliminated from statistical analysis. Finally, 
correlation and línear regression between the average number of parasitized eggs 
per female and the parasitoid density in the gIass tube was calculated. 
RESULTS AND DISCUSSION 
Parasitic capacity 
The number of eggs parasitized did not increase proportionalIy with the in-
creasing female density. On the contrary, the average number of parasitized eggs 
per female and the female density were negatively correlated (r=-0.969, 
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p<O.OOOl), which is demonstrated bya significant (F=22.22, p<O.OOOl) negati-
ve linear regression (Figures 1, 2). According to HASSEL et ai (1985) the inverse 
density dependent parasitism can be eXplained by the interaction of the al1oca-
tion of foraging time with parasitoid's searching efficiencies and host handling 
times. ln this experiment such interaction is probably augmented by the increa-
sing parasitoid densities. 
The deviation from the average number of parasitized eggs per female is 10-
wer in the group with highest density (Figure l).This might be due to the natu-
rally higher competition occurring in this group, where the rearing conditions 
led the females to parasitize a more similar number of host eggs thus increasing 
the probability of equal offspring production per parasitoid. This strategy might 
attenuate the within strain competition. The differences among parasitism me-
ans were significant only between group A (with one female) and group C (with 
three females) and between group A and group D (with four females) (Table 1). 
No cases of superparasitism occurred which demonstrares the high discriminati-
ve capacity of T. cordubensis females rowards previous parasitized eggs. 
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Figure 1. Relation between the number of parasitized eggs per female and the parasitoid density. 
396 
Regression Pio 1 
20 
19 
18 
14 
13 
P. García y J Tavares 
Y = 20,4 - 1,86 *X; RA2 = ,939 
o 
12 ~----.----------r--------~r---------.---~ 
2 3 4 
Number of females 
Figure 2. Regression plot between per female average parasitÍsm and parasitoid density. 
Tahle 1 
Statisca/ comparison (Sheffé test) hetween per female average parasitism and parasitoid density 
Numher of females 
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0.9755 
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3 4 
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No significant difference (F = 1.403, P = 0.2457) was found between the 
emergence rates fcom the A, B, C, and D groups. The average emergence rates 
were: 100% for gcoups A and D, 99.9% for C and 99.8 % for B. 
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CONCLUSION 
There is a decrease in the average number of parasitized eggs per female as 
the parasitoid density increases. However, such an effect on the parasitism is 
only found to be significant between the group with one female and those with 
three or four females per egg cardo The lower parasitism heterogeneity in the 
group with four females per egg card might be a consequence of a higher com-
petition effect on female oviposition. 
T. cordubensis females have a high discriminative capacity towards previous 
parasitized eggs when the host eggs are in excesso If host availability is limited the 
parasitoid discriminative capacity for previous parasitized eggs would probably 
disappear under the effect of egg-pressure in the ovaries giving rise to superpara-
sitism (TAVARES, 1985). 
Both the lack of superparasitism, and the low effect of the within strain 
competition on parasitism, are promising characteristics for the mass rearing of 
T. cordubensis. ln the future it would be interesting to study the competition ef-
fects at higher parasitoid densities, as well as other parameters, such as offspring 
longevity and parasitic capacity. 
REFERENCES 
BABAULT M. & PINTUREAU, B. (1984): Etude de l'effet de masse chez Trichogramma 
maídis (Hym., Trichogrammatidae) dans le cas d'un superparasitisme reduit. 
Agronomie, 4 (3): 285-290. 
HASSEL, M. P., LESSELS C. M. & MCGAVIN, G. C. (1985): Inverse density dependent 
parasitism in a patchy environment: a laboratory system. Ecological Entomology, 20: 
393-402. 
NENON J. P. (1993): Interactions reciproques entre hymenopteres entomoparasitoideset 
hôtes: nature et succes du parasitisme. Bulletin Societé Zoologie France, 114(1): I-
II. 
PINTO, F. & TAVARES, J. (1991): Longevity and patasitic capacity of the azorean type of 
Trichogramma cordubensis (Vargas y Cabello) (Hym., Trichogrammatidae). Les co-
Uoques de LINRA, 56: 89-91. 
PINTUREAU, B., OLIVEIRA L. & ANUNCIADA, L. (1990): Contribution to the study of 
the egg parasitic hymenoptera of the Awres islands. Les colloques de I1NRA, 56: 
115-118. 
TAVARES, J. (1985): Etude comparée de trois espéas de Trichogrammes: 1: maidis Pintureau 
y Voegelé, 1: buesi Voegelé et 1: embryophagum Hartig (Hym., Trichogrammatidae). 
Thése de Docteur-Ingénieur, Université de Droit, d'Économie et des Sciences 
d'Aix-Marseille III, 122 pp. 
398 P. Garda y j. Tavares 
TAVARES, J. & VOEGELÉ, J. (1990): lnterspecific competition between three species of 
genus Trichogramma (Hym., Trichogrammatidae). Les colloques de l'INRA, 56: 
45-48. 
TAVARES, J. & VIEIRA, V. (1992): Produção em massa de Ephestia kuehniella Zeller (Lep., 
Pyralidae).IV- Técnicas de recolha dos adultos e ovos. Açoreana, 7(3): 461-470. 
VAN ALPHEN J. J. M. & VAN DI}KEN, M. J. (1987) Host discrimination: The learning 
hypotesis revesited. Les colloques de l'INRA, 48: 35-36. 
VOEGELÉ, J., DAUMAL, J. BRUN, PH & ONILLON, J. (1974): Action du traÍtement aux 
froid et aux ultraviolets de )' ouef d' Ephestia kuehniella (Pyralidae) sur le taux de 
multiplication de Trichogramma evanescens et T. braziliensis (Hym., Trichogram-
matidae). Entomophaga, 19: 341-348. 
WAjNBERG E., PIZZOL J. & BABAULT, M. (1989): Genetic variation in progenyallocation 
in Trichogramma maidis. Entomologia experimenta/is etapplicata, 53: 177-187. 
